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1.  AKTAflux6 A|AED A4

AKTA flux 6= == L HIH w3hs & £ A= 2z 0§} Cross flow filtration) EFRIQ| filtration
QULICEL & 7|7|= AgA 729 SAHOM WE0|L HF 54, GMP(Good manufacturing practice)
oM MAE B2HO2 ALZEILICE O] A|ABIR2 TE9| 7|& Z7|(filter pore size)O| 2} AFE X7t
L|C}. Microfiltration EFRI2| hollow filber cartridges= Cell clarification(’d! 0 2})/harvesting(l 4=2H0f A

Z| 310, Ultrafiltration EFRIQ| cassettes/hollow fibers:= Protein concentration(GtEH2! =) Q diafiltration(EAI0{ 2}

Ol AFEELICEAKTAflux 6= 2O 70| 6L/min0J2t ZB|F0f| 67t EUSLICE

2. A2g 3y
A.  System Control
i AKTAflux62| |12l

AKTAflux62] 212t D&t e chem 2aUch

e N
N

O Ou oY

= 0

Figure 1. AKTA flux 6 7244 2f: (1) Transfer pumpl(optional) (2) Tank holder with tank balance and motor for

mixer (3) Tank (4) Check valve (5) Air filter (6) Operator touchscreen (7) Upper drain valve (8) Retentate
pressure sensor Pr (9) Filter holder for hollow fiber cartridge. (10) Retentate pressure control valve (11) Feed

pressure sensor Pf and temperature sensor (12) Power switch (13) Lower drain valve (14) Feed pumpZ T+

‘g=[0] AFHLL



Figure 2. AKTA flux 6 1A %|: (1) Permeate pressure control valve (2) Permeate pressure sensor Pp

(optional) (3) Permeate pump (optional) (4) USB-connector protection (5) Ventilation holes for cabinet
cooling fan (6) Airinlet (7) Circuit breakers (8) Power cord connection and fuse drawer

ii. Main screen
AKTA flux 62| 2HE EA|H Operator touchscreenO| QU&LICE O] Panel LE2ZE0= 7|7|8 HE
L|C}. &t IZ0|= 2t2to| parameterS LIEILHD 2E%|D Qe ARl 42|12
£E 2 & USHCL ¢ B0 ¢t YEE LD, Setting,
A
|

I
A = A
o 4 e Bivio] Y

=
LErD ooy, S2ipse

r

ok
ulm

=2
GUGL 27t S22 ALESHAlE pumpE E2[5HICHE

LIEFELICE

Logging start and stop, shutdown H{EO0|
LockS SA[SIO] E2IGHR| 42A|H 3|0|5HA



© Feed

Pf auto

Figure 4. Process flowchart panel: (1) Transfer pump(optional) (2) Mixer and tank (3) Feed pump (4) Feed
pressure sensor, Pf (5) Temperature sensor (6) Retentate pressure sensor, Pr (7) Filter (8) Permeate pump
(optional) (9) Permeate pressure sensor,Pp (optional)

T 27 Now 20932, 11 5543
< i |2 5

El Level

o Mixer

Figure 5. Parameter panel: (1) Pf, feed pressure (2) Pr, retentate pressure (3) Pp, permeate pressure (4) AP,
Apressure, AP = Pf - Pr (5) TMP, transmembrane pressure, TMP = [(Pf + Pr)/2] - Pp (6) T, system temperature (7)
Qp, Calculated permeate flow

B. Standard equipment



i Feed pump, pressure sensors and pressure control valve

Feed lines M Z&5l= diaphragm pump
diaphragm AfO|0f| HAE A% SE29| ¢tz

pressure sensor(Pr)7} QL& LIC}

Ct. Pressure sensorse= Recirculation loop &&& €L Ct HousingX}

4L
I:l
HE ZHELICE Z2F 2= The feed pressure sensor(Pf), The retentate

Z|0] &LICE HHRM= The retentate pressure control valve2 13|20l
O, filter2 7IoljA = YHS A= A2|YULICL SHRYQI The pressure

2| Z|0{Ql12 permeate filter outS2 2} permeate line 2SS ZAEHL|CY.

Pressure control valvest= 27l A
ST IEN

2|
retentate pressure® A& A
Mz
=

control valve= permeate 220

~ _ /
3 ril i ”
;-’)":’ f
o e
/ R

- (1)Housing (2)Diaphragm, Pressure control valve

Figure 6. Feed pump, Pressure sensors
ii. Tank

AKTA flux 6= 8L tankO|{ Feed outlet, transfer inlet, retentate inlets2} HZ& T|O{UELICt TankO||= check

valve, air filter, magnetic stir bar?} 2| /0] U2 Volume B 7|82 =ZHEIL|CY.

Figure 7. Tank2| 7244E: (1) Air filter (2) Check valve (3) Tank lid (4) Level indication (5) Magnetic stir bar (6)

Retentate inlet (7) Feed outlet (8) Transfer inlet

iii. USB connection

USBS GZY 4 U= RO| A2l ESO= AOA USLICL A|LH 2|ELEQ} CO[EE XHEY -
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= AA =0

Figure 8. USB connection |Z|(Cap2
C. Optional equipment
i Transfer pump
Transfer pumpe= 27F 2£02 M2|51H StHO| &3} T|HA Transferline® AFESHA £ UGSLICH

ii. Permeate pump

7} BEOR M50 BHR10| 245 FUN permeate flowS ALESIA 4 UL
=L SkA{OF SfLCE.

& 4 U

Permeate pumpe= 3
C}. Permeate pump= permeate pressure sensor= &7 AX|510 AL

Permeate pressure sensor
tH Al Permeate pressure sensorg EL|E{EH

iii.
Permeate lineS A25HA 0 ¢S EQI5HH
£ 7ZEZE & [ff Permeate pressure sensor/f AF2ElL|CH

Kvick Lab cassette holder |l

iv.
A T AF2EZ|= holder@LIC} 1702] holderOfl= Z|CH 3712| cassette A}

25
EIG

Kvick Lab cassetteE At

23 S

o
=2



Figure 9. Kuvick Lab cassette holder Il

3. Filter device

A.  Hollow fiber cartridges

Hollow fiber(HF) cartridges= 0§21 7H2| Hollow fiber lumenO| =0 QU&LIC} Porel| I7|= Zdst= 7|
22 Permeate T|0| L7t= E&1 cut-off 0 He= particle 37|15 &QISH & MEHSHH EL|CH
Permeate= lumen?| 0| Q= ML 2 2EFIH ML0o| Bt 20| connectorl| S Histo=z LIZHA &
LIC} Inlet2} Outlet®| LA} Z0|= &Ql0] HL8HL(C,.

AKTA flux 6= GE Hollow Fiber Cartridges Start AXM, Xampler™ 3M, 3x2M, 4M and 4x2ME Al2S £ QU&L|CL

<
%, %
">

Figure 10. Hollow fiber cartridges



B. Kvick Lab cassette

—_

. Kvick Lab cassettes2 Z|CH 37{7FR| Ezt5HA 4~

Kvick Lab cassettes= AKTA flux 60f] AF2&H 4~ QI&LIC
olo] TWeBHCH

o
AUELICE Inlet2} Outlet?| LA} Z0|l= &

= =

Figure 12. Kvick Lab cassettes and holder Il (1) feed inlet, (2) retentate outlet, (3) permeate outlet, (4) permeate
port

Kvick Lab and Kvick Flow cassettes User manual(article number #18117169).
Kvick Lab Cassette Holder Il User Manual(article number #29027161).
Cross flow filtration Method Handbook(article number #29085076).

4. AKTAflux6 2Hs ZH|

A.  Flowline
i. Recirculation loop

Feed linel} retentate line2 A4 |0 UELIC} Feed line2 TankO|A feed pumpE E3HAM filter2 M|
£ HWYL|C} RetentateO|| U&= particleO|L} molecules2 filter®] FHECH 37| R0 EEHE ALt
tank2 retentate line2 2 SOZL|C}. Drain valve= 27071 UELICE & 2 valvelfilter &4Z)= filterS 4|

LEZ| Q10 tankOf|A] BFA|ZD 2| Z valvelfilter #|Z)2 filterE A|LtL tank® SO0tRA| ¢t HHZIL|C



Figure 13. Recirculation loopO]| CH3t A&H: (1) Tank - Feed outlet = (2) Feed pump = (3) lower drain valve = (4)
Feed pressure sensor(Pf) = (5) Feed inlet - filter = (6) filter - Retentate outlet > (7) Retentate pressure
sensor(Pr) = (8) Upper drain valve = (9) Retentate pressure control valve = (10) Retentate inlet - Tank =AM Z

SEL|C}
ii. Permeate line

Permeate line2| AL flux controlO] ZL5H pump?t LLEILICE FilterE £&3| ALHE &= Y= 37|
9| particleO|L} moleculeQ| WS permeate2 20l MHQIL|CL. Permeates filterS Z|L} filterQi|

permeate outlet@Z L}2H| ElL|C} Permeate pressure valve= permeate 20| U2, permeate filter

outlet Yako| HS AL ES + USULCH

Permeate outlet2 tank® & 7t=5tH0, tank®2 HESHH TH TS0 H= &20| ELC Permeate
recycling RH9| OFASILE TMP 20| AFEEILICE Permeate line2 permeate pump2} pressure sensor
7t AELIL, Permeate pumpe Permeate 82| R&45 XAt permeate pressure sensor(Pp)2 &

= SYFLICL
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Figure 14. PermeateO]| CHSH A &H: (1) Permeate pressure inlet > (2) permeate pressure sensor = permeate

pump = (4) pump - permeate pump =MZ S EL|C}L

iii. Transfer line

Transfer line2 Transfer pumpE R7tH 2= QFELICE Transfer pumpe 2|F AHAO0A 2EE Tank=
BFBLICE Transfer pump= BALIZS permeate® 2427| 93 ¥2 B35S M2 U2 1 ¥

g LCt

Figure 15. Transfer lineOf| CH3tH A@: (1) Transfer inlet, (2) Transfer line, (3)Transfer outlet (4)transfer pump.  (4)

> (1) M2 ERE S22 UL

B. Tubing setup

~ 11 ~



i Tubing®| H32

2 3

RILH]|

Description

1 D Drain line
- F . Feed lins
P l Permeate line
R Retentats line
T Transfer line
2 1,2 3. Crder in the line
3 . L l Line tubing
4 - H. L .

H High flow rate

L Low flow rate

PE Pump tubing for cptional pumps, i.e. transfer pump and
permeate pump

uL Tubing included for user flexibility

ii. Cleaning in place(CIP) tubing

~ 12 ~



Description Tubing size

{inner diameter)

1 FF2L Tubing from feed pressure sen- | 6.4 mm
sor

2 T-piece for CIP

3 FF3L Tubing to retentate pressurs 6.4 mm
sensor

4 FF5 Tubing to permeate pressure 6.4 mm
sensor

C. Calibration

Calibration =22 2= A2|Z|0{ U= pump, Tank level, Pressure sensors®| zerogf, Motor RPM range,
pressure sensor2| full range0| A& L|CL Motor RPM range®} pressure sensorQ| full range= 2|2 7|7| A
Z| Al calibrationst0f 7|7|& GX|5HA Ut 771 AzIA0] WEE pump= runs S2[A7] O

calibration SF=718, Tanklevel?| A tank AF2 A zero calibrationS SHRA|l= HS 22 =2IL|C}

i. Feed pump, Transfer pump, permeate pump

(1) Pump2| inlettubing?} outlet tubings 2HQISHL|Ct.

~13 ~



(2) Z1=lab ZH0| Inlet tubinge Atank, outlet tubing Btank® 2|Z|gfL|Ct.

Calibration Settings

AL

(3) A tank0] WHE 22 T Y42 rpm2ZE pumpE ZZA|H ml/ming &

AL Ct (30rpm 22)
4 ES pmRE OfRAIE ZHEUCL(300rpm 2H)
(5) Back Pressure Obar2 & & EnterE& S2A|H ELCH

(6) Feed pump, Transfer pump, Permeate pump= Z2 YHOZ calibration

ii. Tank level

Calibration Settings

-'1.-' '
Ferpty all baqued from tank than press %
“Enler bution

/| =

Lozs2 Calibration Toe 27 Now 2012 Step 2
Ao @ known mass of bgued ino lank,
witer mass el then press 'Enler”
e I E
_ Y /
. r
o o

—_—

=2 L=

(1) Tank7} HIOJA QU= SEHZ Step #19| EnterS FSLICt.

(2) 220l

AE 7|Ye = EnterS FELICL



5. AKTAfluxes 2=
A, A|AHE! On/OFF

i. Feed pump, Transfer pump, permeate pump

i. A|AEl On

(1) ofz ALIZE | /|20 F0f 2220 SO2ES UL

(2) ?IF screenOilM 2522 FEIZ[0] A W7HA| 7|CHELICE

ii. AAED OFF

(1) 2= screenOilM 2522 4 W7HR] 7|CHELICH

B. A|AEN A2

=

i. 7| 249l filtration
7|24l filtration2 HStAI= filterE HX| & sampleg @11 7|7|2 255t SEYLICH
Optional equipment?| ZL MAX|E|0] QZ| OICIH EEHGE AWZAZ2 LIEILA EIL|C}.

- =2

(1) Tubing@} filter& HASH T ZH|EHL|C}

~ 15 ~



(2)

(3)

(4)

(5)

(6)

ILJ Transfer

Level 196 kg @

Mixer 0 mm @
0.02 bar

e If 2
0.0 bar SR ':I UU i @

EHZ tank0f| L1 mixerS ASk= rpmZ A= A|ZLICL
Feed pumpS S A|H Recirculation loopS £2}510] +StA|ZIL|C}.

Ultrafiltration?| AL permeate line2 pumpE AtESHR| ¥ &
LI} Microfiltration®| AL permeate lineQ| pumpE 2ISA|H ALEE
L|C}.

T 27 Hed 22, 1155 67

& Feed

Pf auto

(1-4) 22S 7| fitration ASIAIDL Pf EE APE DHFH0I AIBEHA
2 % 25

activation =2 A|H

~16 ~



C. Cleaningin place

Filtration0| Z2& &l

¢ 7|8 2D ¥ 5

1712} filterS MA5te WH2 77|29} filterd] EXQI B2|S 2ISHA oOf
F §HL|Ct 7|7|Storage= Of2E7FR|QL|CH.

Ho

i. CIP(Cleaning in place) 2f'#

FilterS &2/t CIPE & £ Ue JEZ o4 HZ = Configured]| =07} CIPE =24
=18

AgtL|Ct
C}.  Feed pump?} Z|C 1600 rpm(6L/min)2 & 1mint S22

0| M AIESIA|E U2 70% ethanol, detergents, weak acid, Sodium hydroxide and salt solutionO| Q&L
C}.

FilterS M2I5HY Woll= 2} filter2| OimES AZRSHAIO] LUS F&2 A0 T2t 2tSSHA|7| iR
LTt

" 7 - \ - e Ew;:m System
s B -

Narehs & Povcssals Parg

&, ap o |
&
_‘—: | 7 /f Fitesiden )
h&-ﬁ:’«/ o 5]

Flawe Rl (Fimnj Erean Ay

I e I |

ii. Storage
(1) CIP 3tAl & 20% ethanolS Q| O|4HE MZIS ok&L|CH

(2) AKTAfluxsC| RE H812 oop 27120l 20| £[x| %E2 FHC)

D. G0 A¥

~17 ~



CIOIE] A3 &Y

(1) USBE USB connectorOf HZASHL|C}.

Start Data

S| Logging

4
il
]

2

il
£
a

(2) Start Data Logging® +2&= &7t

Stop Report
=| .
Logging

(3) Stop Report Logging=S =2 A|H % &0| 2= E/LC}

‘ @ Eject USB

(4) Settings®| USB deviceO| 7}Al Eject USBE F=Z=A|H USB HZO| 20
Ljct

(5) USBE ConnectorOj|A WHA|H EIL|C}.

(1) Settings2| alarmsOf 22}t 7|59 Y2 HYsIA|H ELCL

~ 18 ~



6. OflA|

A.

Configure Alarms

Feed Piessur
Adarm Higgh

‘ 4,00 Bar

Warning High
® s B

Wharning Low

Q 0.00 Bar

Adarm Lowe

000 Bar

'
m
g

(2) Alarm High/Low2| &%, £2|7t gLt HORA|A| =2 pump2
HELIt

(3) Warning High/Low2| A £2|7} AL} YOIR|A & ZZ0|
LEEFLEA EUCEH

(4) Feed pressure, retentate pressure, permeate pressure0f| ZEE0|

°)
U A2 =2 Y=ol tigt L0l 7|7| AH0f| 7| =222 S0{7t A&

LICt.

=0{et

AN

(5) High Z&Ol &2, 2 pump?| & 2! TMP, permeate flux0f AFSE(0]

2|
H2Yste S0 =0t F? sampleO[Lt filterdf| F&tS O|2[7] W&

2
of ArEELICh

M sampleO| DEZE|AHL} buffer’t Se SAS
ct

150KDa A ==

Filter M7

oAro

219| 37|2C} 3-5H 22 pore sizeQ| filterS MEHSILICE 12|
n

L8 112{5}0d membrane areaS MAGIA|H ZlL|Ct A3

Hollow fiber filterOi|Al UFP-30-C-4MAS MEHGIHEL|CH(Hollow filber AMEHS

Hollow filber selection guide AC/18-1165-29 AC 02/20072 Zt25t/A&LICEH)

Clean In place(AtE Z)

~19 ~



vii.

(1) 0.5MNaOHZ tankO| 210 feed pumpE 2t A|H 1h-2h E2{FL|Ct

(2) Drain valveE ¥0{ 0.5M NaoHE wasteZ HZl & waterE tankOf Y
M AEHC 2 ZHFLCLpHYL 7-82 SOt WH7HA| Al 2IABL|Ch
Filter AX|
(1) Hollow fiber filterE HZA5}t0] Recirculation loopE St 4~ U2 FH|
L
(2) WaterE tankOf| €11 feed pumpE ZSA|AH Me= FE2 Si= A &0
St3 pro| ram pro| Q2 SISt T2 adtEl YU A ol

L ch

Water flux 2FRI(AFZ )

(1)

(2)

(3)

AHEStd TMP gf 2AUS E5tLl, ASHA|= Feed pumpl| £ SEE
LTk
Feed pumpZE AMESI0] 5-102 QFHSte[H Permeate pumpE EO{ LMH

22 E0I5I0] ARSIA|= Filter? Waterfluxs S EHLCE

DrainvalveZ €0{ AIE3UE waterE A|H gL C}

Buffer conditioning

(1)

(2)

D= DrainvalveE 22 = bufferg 22 £ feed pumpE 2FSA|ZILICH

BE lined| buffers 2&

[e]]]

| 2 FLICHVoid volumeZ A<7| 2|sH).
217| &=
(1) 2E& DrainvalveE &2 ¥ sampleS 910 feed pumpE 2SS A|ZIL|CE
(2) HSH= level7tR| 20| Z20{=H Drain valveE G0 L{ sampleg 22
& ok
(3) Sample@t SUFH A249| bufferZ tank0] 'E0f lineS 40| FA|D ZE
3| recoveryZ2 310} ZUSHA| drain 2IQIQ2 dtD C} BR2 S drain
valveE gL Ct
Filter M|
(1) Hollow fiber filter(GE &=A{, 18116530 2tR), Kvick Lab cassettes(GE &A,

- —

18117169)5 Z=25t0 MAYYES 2AQUsH! & AHESIAIE UL

~ 20 ~
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viii. Water flux 2HQI(AIE
(1) AF2 A water flux SHQISHEE TMP ZF X212} Feed pumpl| &2 M
G

(2) Feed pumpE AtE5I0 5-10&2 OtAHSIE|™ Permeate pumpE €O LMH
=2 =23HC}

e &QIot0] ALESHA|= Filter?| WaterfluxE £ ¢

(3) FilterE SHA|5t0] E2SICLICFP= H|2 AEl, UFP= 20% ethaolS 2H2)

iX. Cleaningin place(Al2 &=

(1) 0.5MNaOHZ tankO| 210 feed pumpE 2t A|H 1h-2h E2{FL|CL

(2) Drain valveE €0 0.5M NaoHZS wasteZ HZl & waterE tankOf YO
M AEHC2 Z2{FUCLpHY}L 7-82 SO0FS W7HA| A& gL ct
ater®| pH2} SAISICHH waterE drain valveES 0| wasteZ Hi

(3) pH7} wa I
S 2771 20% ethanol2 E2{&L|C}

m e

(4) DrainvalveE EO| 2 lineS H|2 HEHOIM 7|7|8 S=ELICL

B. 150KDa THEHA! buffer W&t
i. Filter MA

i, Clean In place(AtE Z)

iii. Filter A x|
iv. Water flux Q!
V. Buffer conditioning
@M '150KDa TS 530t Yot ALESHAIH ELICh

Vi 77| &=

(1) 2= DrainvalveE 22 & sampleE 21 feed pumpES 2HSA|ZILICE

Transfer lineZ0|| HAE bufferE =H|StA|Z2 lineg setting &L|C}

(2)

(3) Level 20| 2ot ¥ SYSHAIL A=4| HES FEH L

(4) DZHO| YSHAl= YPHE buffer & F Drain valveE ¥O| LW samples
o gL
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QA ‘150KDa

vii.

viii.

(5)

Filter M

Water flux =@l

Cleaningin plae(AlZ

Sample?l SAUSH AZkO| bufferE tankd| €0 lineS A0
5| recoveryE ot0| SYUSHA| drain 2f0ISZ B C} &

valveE ZtZL|C}

|
A

:l?ll

SOIAIE

-Mu

' SAUSHH| CIPE SHA|D RIFHCZ transferlinez 40
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